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INTERNATIONAL AFFAIRS

ENGINEERING COMPLEX IN CEMA CONTEXT DISCUSSED
Prague NOVA MYSL in Czech No 3, 1984 pp 69-79
[Article by Bohumil Siroky: "The CEMA Engineering Complex"]

[Text] One of the most important characteristics of the current stage of
development of the CEMA member countries is their efforts to turn to an inten-
sive type of economic development. This is mainly a question of the accelerated
utilization of the results of the scientific and technical revolution, of an
assertive restructuring policy, of an increased level of economic balancing,

of a reduction in disproportion between the resolution of many socioeconomic

and industrial problems, any of incentives to utilize all resources and under-
utilized capacities.

As a result of historical developments and other considerations, a structure

of national economic and production complexes has been formed in which the
engineering complex plays an important role, in the sense that it is both
helping to generate the conditions for the shift to intensive economic develop-
ment, and in the sense that it is also intensifying its own production base.
The engineering complex is formed in accordance with the general strategy for
the development of the entire national economy. It is characterized by certain
features which stem from the achieved level of economic development, the pre-
viously existing production structure, the tautness of the balance between
investment and labor resocurces, and from the level of integration in the inter-
national division of labor.

The shift to an intensive type of development is making it necessary to be very
flexible about reallocating factors of production among the various branches of
the engineering complex, and in the development of a structure of priority
branches in each country which will reflect its most favorable developmental
factors. The formation of priority sectors which will assure increased economic
effectiveness in the interest of intensifying the national economic complex is
especially important for states with a high export quota of engineering pro-
ducts and significant imports to meet domestic requirements.

This reality makes it necessary to take notice of the fact that the shift in
the structure of the engineering complex, the development of a group of priority
and effective sectors, and their use as the basis for the formation of special




groups of export products is most evident in those countries with the highest
level of economic development. A shift in the structure of the engineering
complex increases its level of integration in the international division of
labor, the most important form of which is international specialization and
production cooperation. 1Its role as a qualitative factor in the industrial
development of the CEMA member countries continues to increase, because these
countries must assure an acceleration of research and development progress

and the priority development of products which conserve resources and increase
value added on an ongoing basis. This change into an instrument for improving
the structure of the engineering complex makes the task of integrating it into
the restructuring policies of the CEMA member countries a pressing one.’

Along with tension in the investment area, the 1980's have brought with them a
worsening deficit in labor force resources, especially as a result of the
stabilization of employment levels in industry and the evolution of the demo-
graphic situation. Under these conditions, the problem of increasing the
efficiency of the basic factors of production is becoming more acute; and the
field for activity is expanding for international specialization and production
cooperation within the engineering complex of the CEMA member countries. This
joint activity is pursuing the objective of allocating the labor resources in
the engineering sectors of the CEMA member countries in the economically most
rational manner. At one level, this objective is being met by a long-range
priority program of cooperation in engineering and its subprograms, which
specify the areas for cooperation among the CEMA countries. :

The engineering sectors of the CEMA member countries are characterized by a
growth rate of production that is higher than the growth rate for industry as

a whole. The volume of engineering production in the CEMA countries in the
1971-1982 period increased by a factor of 2.5, while the overall volume of -
industrial production for these same years increased by 82 percent. As a
_result of this rapid development of the engineering complex, its share of the
gross industrial product in the European CEMA countries has increased. Cur-
rently the engineering sectors of the CEMA countries account for more than one-
‘third of gross production. : :

In the process of the intensification of the economic development of the CEMA
member countries, a certain connection is evident between the level of economic’
development and the average growth rate of engineering production and its share
of overall industrial production. This connection is expressed as -a reduction
in the growth rate and gradual stabilization of the share of engineering in the
entire industrial complex. This is manifested in different ways in different
countries and depends on the influence of differentiation in the product mix .
structure of engineering production (the level of participation of the engi-
neering complex in the international division of labor, its capability to com-
Pete on international markets, etc.). ’ '

‘The dynamic developmeht of gehefal engineering in the European states of CEMA
has affected the increased share of world engineering production accounted for
by this group of countries. In the second half of the 1970's, the CEMA member




countries developed a strong engineering complex by world standards; this is
clear from the share of work engineering production accounted for by the engi-
neering output of these countries, which reached about 38 percent in 1979.
During the same period their share of total worldwide engineering employment
reached 32 percent. These data on share of production and share of employees
indicate that the European CEMA countries have become an important group of
countries in world engineering production. An analysis of the place of the
engineering complex of the European CEMA countries within the structure of

their industrial sectors and the strengthening of their position in world out-
put of engineering production leads to the conclusion that the productive
potential of the engineering industries of these countries is developing favorable
conditions for the active participation of the engineering complex in the inter-
national division of labor.

The external economic relations of the engineering complexes of the CEMA mem-
ber countries reflect their priority orientation toward the market of the commu-
nity. By the same token, however, its share of world trade in engineering
products clearly lags behind its potential.

Intensifying development while maintaining high growth rates, ongoing structural
improvements, and the assurance of a high level of technical sophistication

for engineering output requires more activity by the CEMA member countries in
work force management and investment policy. The utilization of the work force
and investments in the engineering complex is evident in the positive trends in
the effectiveness of expanded production and increased shares of national
income.

The level of economic and industrial development and the structure of the engi-
neering sector influences the proportions and allocation of productive resources
among the basic branches of the engineering complexes. A majority of the labor
resources is focused on the production of machinery, equipment and transpor-
tation equipment. Recently the share of electronics and electrical engineering
products has increased and that of the metalworking sector has declined. 1In
both sectors, in the meantime, labor productivity has increased, especially as

a result of the application of the results of research and development progress.

The level of development of the engineering complexes and their mutual inte-
gration depends not only on the structure, sophistication and developmental
trends of these complexes but also on how these complexes correspond to the
requirements of research and development progress, which determines the inten-
sification of national economic complexes. At the present time the influence

of the scientific and technical revolution is resulting in the rationalization
and modernization of the structure of engineering production. The basic content
of this process consists of the broadest possible utilization of the potential
of every country for the comprehensive implementation of the results of research
and development progress. An analysis of the overall evolution of the structure
of engineering indicates that the general trend over the past 10 years has been
one of an increase in the share of engineering as a whole, electronics and
electrical engineering, with a relative decline in the share of transportation
engineering.




In the mid-1960's the traditional branches of the engineering complex were
developing on the basis of the broad application of technical innovations, with
priority development directed toward branches with a high dependency on research
and development. In individual countries, however, structural changes took
pPlace in various ways. Differences stemmed from the sophistication and level of
development of fuel, power, and raw materials bases, the peculiarities and
traditions of national production, the availability of a qualified work force,
specialized research and development capabilities, etc.

In the 1970's the engineering complexes of the CEMA member countries developed
in the direction of capital intensive technical development, which led to a
gradual increase in the level of equipment available at facilities and to
improved labor Productivity.  The high growth rate of engineering production
was further augmented by increasing employment by hiring supplementary
workers. The necessity for the comprehensive mechanization and automation of
production processes, the setting up of production facilities with equipment
required by the demands of the scientific and technical revolution, the indus-
trialization of all aspects of material production and scientific research, have
resulted in the accelerated growth of the capital stock in relation to that of
labor productivity.

In the past decade and at the start of the 1980's it has become increasingly
necessary that priority be given to the resolution of tasks related to the
research and development revolution, the accelerated outfitting of the engi-
neering complex, as well as other sectors of the national economy and industry,
with the most modern equipment and technologies. The realization of this task
is an important condition for the resolution of general questions of socio-
economic development and improvements in the structure of the standard of

living of the inhabitants of the CEMA member countries. However, the situation
in the coordination of the basic objectives of the engineering sector, the for-
mulation of a realistic policy and the concentration of resources in fundamental,
crucial areas has not as yet corresponded to the complexity of these problems. .
The mutual interaction of complexes on the basis of contractual forms of inter-
national specialization and production cooperation has failed to resolve the
pressing issues of improving the international division ‘of labor, which would
create the conditions for accelerated research and development in engineering
and vice versa. Currently the preconditions have been created for the
restructuring of the engineering complexes and their participation in the inter-
national socialist division of labor.

A characteristic feature of the specialization of engineering production in the
CEMA member countries is an orientation toward branches with a high emphasis on
the research and development base and on the intensification of internal sec-
total specialization, which will assist in the associating of sectoral structures.
An increasing degree of uniformity will make it possible to reduce labor-
intensive production in favor of production dependent on the utilization of
science and technology. At the present time such sectors (engineering, elec-
tronics, transportation equipment production) accounts for 40-50 percent of
overall industrial production in the CEMA member countries.




The important role of the engineering complexes in the development of the
national economies of the CEMA member countries is reflected in their broad
integration into the process of the international socialist division of labor.
The importance of the engineering sectors is also evident from the fact that
machinery and equipment account for an average of 45 percent of mutual trade.
This has been confirmed by an increase in exports of a number of engineering
products which find their way to the markets of the CEMA member countries
(especially metalworking machinery, excavators, transportation equipment,
agricultural machinery, tractors, bearings, passenger cars, etc.).

Delivery of specialized engineering output has become the fastest growing
element of the mutual trade between the CEMA member countries. Specialty
products have increased from a 17.7 percent share in trade turnover in engi-
neering products at the start of the 1970's to about a 50 percent share of

this trade in 1982. By the end of the 1970's specialized products represented
about 40.7 percent of total mutual exports of metalworking machinery, 36 percent
of electrical engineering exports, about 30 percent of exports for the chemi-
cal, paper and construction industries, about 50 percent for tractors and
agricultural implements, almost 88 percent for bearings, and more than 45
percent for trucks.

Based on indicators of exports and imports of specialized production per
‘employee, the leading countries were Bulgaria, the GDR, and Hungary. In Bulgaria,
engineering output per worker amounts to 6,300 rubles, in Hungary 4,200 and

3,600 in the CSSR. The GDR, USSR and CSSR have the most sophisticated engi-
neering complexes and dominate the CEMA market. Total engineering exports of

the GDR and CSSR amount to 40 percent of the value of exports of the CEMA

member countries, and almost 60 percent when the USSR is included.

In a number of member states particular attention is being devoted to the for-
mation of an export structure within the framework of the engineering complexes.
At a certain level, this approach fosters the development of products which are
different in their technical sophistication, operational characteristics and
quality. It may be, for instance, a group of sectors and products oriented
toward export, with a special position occupied by exports designated for the
markets of developed capitalist countries. This situation creates the
impression that demand on the CEMA market, even though quality requirements

are increasing, can still be met with products of relatively low quality.

Prospects for the Further Participation of Czechoslovakia in the Formation of
an Engineering Complex of CEMA Countries

Analyses conducted at the 16th CPCZ Congress and the 8th CPCZ Central Com-
mittee Plenum allow one to form a number of conclusions about the appearance

of long-term trends and factors which in the 1980's will influence the degree

of specialization of the engineering complex of CEMA. These include, above

all, the economic problems of the development of national economic complexes,

the achieved level of economic and industrial development of the national

economy and the engineering complexes, the influence of the research and develop-
ment revolution on the structure of the engineering sector and the international




socialist division of labor, the peculiarities of historical development, the
situation in the allocation of fuel and power, raw materials, investment, and
other resources, and the condition of the international economic mechanism of
integrated cooperation. Also important is the ability to resolve tasks related
to the intensification of the process of international specialization and
production cooperation, the impact of the development of the world economy
under the conditions of expanded international economic relations of the CEMA
member countries, especially as this concerns changes in the areas of fuel, raw
materials and energy resources.

The process of merging and equalizing the level of economic and industrial
development that is evident in the engineering complexes of the CEMA member
countries is leading to an increase in the homogeneity of the production and

the export structures of the CEMA countries. The conditions are being developed
for an intensification of specialization, including interenterprise specializa-
tion, and increased sophistication of the Spare parts, production center, and
technological specialization of the engineering complex.

A worsening of the conditions for obtaining raw materials, energy and fuel, and
increased prices for the production of the extractive sectors, makes it urgent
to speed up research and development. The importance of sectors dependent on
research and highly qualified employees, as well as those less dependent on
natural resources, is increased.

The final form of the specialization of the engineering complex in the 1980-
1990 period will also be influenced by the development and complexity of the
mutual relations between the engineering complex and other pProduction and non-
production complexes. The most fundamental influence on the structure of
engineering will clearly be that of electronics, specialized for the production
of equipment for the automation of production processes, equipment for infor-
mation processing and telecommunications equipment. An increase in the volume
of the output of the electronics industry will have a decisive influence on

the evolution of productive forces economic ‘growth not only in engineering and
in industry but also throughout the entire national economy. For groups of
engineering products needed for long-range requirements and capital investments,
one may assume that demand will increase for producers of high quality, new
models using microprocessors or other features to increase operating efficiency.

The objectives, forms, tempo .and structure of specialization of the engineering
complex of the CEMA member countries depends not only on the objective trends
in the development of national economic complexes and productive forces of a
socialist society, but also on the forms of their implementation. The speciali-
- zation of the engineering complex in the 1980-1990 period will, however, depend
above all on the successful fulfillment of the Long-Range Priority Program of
Cooperation. Because of the relatively high level of inertia in the existing
Structures in engineering, the intensification of this program will be put off
to a later date.




The participation of practically every country in the international division of
labor is being realized in particular through foreign trade. World production
and international trade in engineering products has developed very rapidly in
the time since the Second World War.  While overall world exports increased

by about a factor of 3 between 1955-1980, exports of engirieering products
increased by a factor of 4.5. As. a result, engineering products as a percentage
of total world exporis increased from 18.5 percent in 1955 to more than 28
percent in 1980.

During this period there occurred, despite an apparently rapid growth rate, a
relative weakening in the position of CSSR engineering in the international
division of labor. The CSSR share of world engineering exports fell from 3
percent in 1955 to 2.1 percent in 1980; likewise, the CSSR share of total
engineering goods imported by other CEMA member countries declined from 20
percent in 1956 to 14.7 percent in 1980. Within CEMA, Czechoslovakia's share
of world engineering exports ranks third, behind the GDR and the USSR. .

Czechoslovak engineering exports grew at about a 7 percent annual rate during
the 1960-1980 period, as opposed to an 11.8 percent annual average increase
worldwide in exports of machinery and equipment. Our enginnering exports to
developed capitalist countries grew the most rapidly (8.9 percent), at an
average rate of 7 percent to CEMA countries, and at a 6.5 percent annual rate
to Third World countries. The CSSR allocates about 75 percent of its engineering
exports to CEMA countries, roughly 11 percent to Third World countries, and
about 7 percent to the developed capitalist countries. Czechoslovak exports

of engineering products represented about 14.7 percent of the imports of other
CEMA member countries, about 1.5 percent of the imports of engineéering products
to Third World countries, and about 0.2 percent of englneerlng imports’ of
developed capitalist states. :

In discussions of the reasons for the weakening of the position of the CSSR as
a supplier of machinery and equipment it is usually stated that Czechoslovak
machinery has not been up to the standards of world demand either commercially
or technically (low technical sophistication, inflexible supply, poor service),
and that structurally it is oriented toward less dynamic or even stagnant sec-
tors. A study of the structure of our engineering exports indicates that we

are rather heavily committed to a number of areas where future growth projec-
tions are well below average (machinery and equipment for machine building and
metallurgical plants, agricultural equipment and tractors, mining and extraction
machinery, crushing, milling, and enriching machinery, etc.). In comparison
with the engineering exports of a number of industrially advanced countries,

our industry is more consumptive of materials and energy, has more heavy and
super-heavy engineering facilities, and depends much less on research and
development work. Czechoslovak engineering depends, rather, in its role in

the international division of labor, on éxtensive rather than intensive factors,
on material factors rather than modern factors such as research and development.
A comparison of the structure of the three major markets (CEMA, developed
capitalist states, and the Third World) leads to the conclusion that we export
a slightly different product mix to each of these three markets.




In our engineering exports to CEMA member countries and the Third World the
predominant items are those of a capital investment nature, moderately to
heavily productive-factor intensive and, from the viewpoint of the Third World,
expensive from a credit standpoint. This market is relatively weak in sub-
assembly production and consumer durables. Our exports to the developed
capitalist countries are primarily engineering products for personal consumption.
The structure of exports to this market is for the most part moderately

- productive-factor intensive.

Czechoslovak engineering exports to industrially developed capitalist countries,
the CEMA member countries, and the Third World depend to differing degrees on
research and development. The differences may be regarded as natural ones
stemming from the varying position of our economy in the international division
of labor, and from the differing relationship of our production complex with
other technically and economically more or less advanced countries. Our
objective should be to increase the percentage of highly technically sophis-
ticated items with high value added, products that are research intensive and

- suitable for export to all countries. :

The most important partners of the CSSR in the international division of labor
are the CEMA countries and the Soviet Union in particular. Just as on a
worldwide scale, within the context of CEMA engineering products as a percentage
of total trade have increased from 27.2 percent of the total in 1948 to 59.1
percent of the total in 1971. . :

The CEMA member countries have accounted for the following percentages of
Czechoslovak engineering exports: '

Year 1948 1955 ~1965 1970 1975 1980
Percentage 53.2 82.7 84.5 75.4 80.0 78.0

The recent moderate decline may be explained in part by the fact that during
the period in question important economic relationships developed to a point
where the possibilities for a mutually beneficial exchange of goods became more
or less exhausted. The situation requires a new stimulus, contributed above
all by socialist economic integration, and in engineering primarily by specia-
lization and cooperation. The engineering sectors of the CEMA member countries
have not been capable of assuring the requirements of engineering production
for these countries, at the current stage of development, in the requisite
product mix or rapidly enough. For this reason there has been an increase in
imports from the industrially advanced capitalist countries. 1In the 1965~1980
period imports of machinery in the mutual tradevof the CEMA member countries
grew at an average annual rate of 8.2 percent, while the average annual rate of
growth of imports of machinery. from industrially advanced capitalist countries
was 11.1 percent. : '

Despite the foregoing figures, however, a majority of the requirements for
engineering products for the CEMA countries are provided through mutual trade.
Imports of engineering products by CEMA countries in 1980 came 73 percent from
mutual trade and 25.2 percent from trade with capitalist countries.




The participation of Czechoslovak engineering in the international division of
labor, through the medium of foreign trade, fulfills functions within the national
economy which have evolved historically, primarily under the influence of the
principal events of international political-economic development. These func- :
tions are evident primarily in the scope and the structure of our engineering
products and our imports from the major world markets.

The majority of Czechoslovak engineering exports, as has already been mentioned,
is allocated to the CEMA countries. The historical development of the CEMA
countries, their initial level of economic development, and their national
economic and industrial structures have gradually led to a situation in which
our engineering industry is supplying mainly capital equipment for the moder-
nization of industry and the industrialization of these countries. The revenues
thus obtained have been used for the most part for the procurement of raw
materials, fuel, semifinished goods, agricultural raw materials and, to a

lesser extent, finished products, the latter primarily on the Soviet market.

With the gradual equalization of the level of economic and industrial development
of the CEMA member countries, the continuation of this trend into the future
seems unrealistic., Most of the CEMA countries, including the CSSR, are con-
tinually increasing their demand for raw materials and fuel imports from the
USSR, compensated for by their engineering exports. Likewise, the USSR, in
accordance with the growth of its own engineering industry, is increasing ex-
ports of its own engineering products to the markets of the other CEMA

countries. At the same time it is justifiably requesting some participation in
the development and exploitation of its raw materials and fuel resources and
branches. :

These problems may be resolved through the discovery of supplementary sources
of raw materials primarily in Third World countries, the intensification of the
overall economic process, and the deeper specialization and simultaneous
reduced materials-intensiveness of the engineering products of the CEMA coun-
tries. At the same time it is necessary to proceed with the development of
the production of engineering consumer goods as a source of revenue for the
CEMA countries in their trade with the industrially developed capitalist
countries, and with an overall increase in the effectiveness of international
specialization and production cooperation. The industrially developed capi-
talist countries represent a broad if very demanding market for a wide range
of engineering produc¢ts. The major area for our exports to this group of '
countries is to the countries of Western Europe. The specification and
structure of Czechoslovak engineering exports show that we approach them as a
relatively weaker trading partner. Czechoslovak engineering exports should
develop, then, above all in those highly productive fields which hold the
promise for further rapid increases in sales on demanding markets, and with
which we can successfully compete at a world level.

The differing functions of Czechoslovak engineering exports on the major world
markets points as well to dual objectives for the Czechoslovak engineering sec-
tor in foreign trade and in economic integration.




The first objective may be characterized as the obtaining of means of payment
for the procurement of raw materials, energy, semifinished goods, agricultural
raw materials and foodstuffs for the different sectors of the national economy
which are, in terms of raw material and energy resources given the natural and
economic conditions of the CSSR, continually prone to shortages, and state of
the art production equipment for the national economy in areas where so far
the CEMA market is not capable of satisfying either its own or Czechoslovak
requirements. ’

The second objective consists of the exchange of engineering products or of the
results of research and development work, of international production cooperation
within the context of specialized production programs, and international research
and development cooperation. 1Its purpose lies in assuring a growing mix of
requirements through deliveries of technically highly sophisticated machinery
and equipment, the development of the conditions for an acceleration of tech-
nical progress in the national economy, and the assurance of the conditions for
the effectiveness of domestic engineering production through specialization

and the concentration of production on an international scale, with all of the
known consequences of this. : : '

Analyses indicate that the actual opportunity for international specialization
and production cooperation in engineering, despite significant volumes of pro-
duct for export, is quite limited and is determined above all by the volume of
engineering products which we can import from the CEMA countries on an ongoing
basis; the latter, though, is limited by the necessity for importing above all
raw materials and food. The relevant calculations indicate that the useable
opportunity for international specialization and production cooperation in
engineering production amounted to about 6 percent of total Czechoslovak engi-
neering output in 1970 and about 9 percent in 1980,

The gradual implementation of the Comprehensive Program for the Further Inten-
sification of Cooperation and the Development of Socialist Economic Integration
with the CEMA Member Countries is a dynamic factor in the development of the
international socialist division of labor. The overcoming of additional barriers
of a more general nature depends equally on the working out of convertibility

or exchangeability of a collective currency, the introduction of economically
‘justified and mutually agreed-upon exchange rates or coefficients, the improve-
ment and partial merging of price formation methodologies, the planned utili-
zation of the influence of value categories and economic mechanisms.

Analyses of the peculiarities of the foreign trade of Czechoslovak engineering
products and the preconditions for. increasing the effectiveness of its inte-
gration into the international, and especially the socialist division of labor,
which concerns above all the development of specialization and cooperation in
the mutual engineering foreign trade of the CEMA member countries, yield the
following conclusions:

1) The scope of éngineering production integrated into the process of inter-

national specialization and cooperation is projected at 6~9 percent of the total
of such trade in this 5-year Plan, to grow to 11-13 percent of this total in the
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Eighth 5-Year Plan. Further and more intensive integration of our production
into this process depends above all on. the capab111t1es for implementing certaln
changes in the structure of the engineering sector. The manager1a1 organs in
the engineering sector have an indispensable role to play here, pr1mar11y
through their influence on increases in exports and imports of englneerlng pro-
ducts by means of international contracts concerning spec1allzatlon and pro-
duction cooperatlon.

2) Czechoslovak export of machinery and equipment for imports of fuel, raw
materials and agricultural products is possible mainly in relation to countries
with relatively less developed industry. In the future we must count on every
country trying to balance foreign trade deficits with englneerlng products.
This trend is leading to the development of international spec1a11zat10n and
cooperation in our engineering sector; the preconditions for: 1mplement1ng it
must be created by reducing the deficits in the other "items of ‘the trade balance
on the basis of an intensification of agricultural production, 'chemlcallzatlon,
the development of nontrad1t10nal energy resources,: etc., that 1s, out51de of
engineering.

The implementation of the Comprehen51ve Program of International Socialist
Economic Integration of the CEMA Member Countrles is making a major contribution
to the gradual elimination of these obstacles. In accordance with" long- -term
trends and with the current position of the CSSR in the intermational socialist
division of labor it is essential to focus Czechoslovak engineering productlon
_on exports and on products with a high level of technical sophistication.

This means emphasizing universally marketable items, with relatlvely less
emphasis on factors of production, and concentrating on products with the -
prospect of ongoing annual increases in exports to both CEMA countrles and
developed capitalist states of at least 10 percent, or on high-volume 1tems in
international trade which also have high annual growth rates. At the same time
it will be necessary to concentrate efforts on the development of certain
finished engineering products and small run production technlques, in order to
cover primarily a requirement of the CEMA market: which has so far been covered
with imports from the developed capitalist countrles, while at the same time
supporting sectors producing finished industrial goods* for whlch we have- enough
domestic modern technology. These are typically high value added products,
making it realistic for us to expect to be able to keep pace w1th world research,
development, and productlon.

In the context of negotiations on the intensification of our‘participation in
the international socialist division of labor we must strive to obtain a pro-
duction specialization in items that are either mass ‘produced ‘or produced in’
batch lots. The product mix should be universally marketable and at- the same
time demonstrate appropriate sales growth both on the ‘CEMA market and on the '
markets ‘of the developed capltallst states. ’ C

9276
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BULGARIA

CURRENT PROBLEMS IN AGRICULTURE EXAMINED
Fertilizing Corn Crop
Sofia KOOPERATIVNO SELO in Bulgarian 18 Apr 84 pp 1, 2

[Article by a team of scientists under the guidance of Dr Dimitur Stoyanov,
senior scientist: "Specifically According to the Soil and the Planned
Yield"] , - -

[Text] In connection with fulfilling the task of obtaining 1,000 kg of
shelled corn per decare from 2 million decares, a team from the Nikola
Pushkarov Institute has worked out recommended levels for fertilizing corn
grown under irrigation. These vary depending on the soil conditions and
the planned yields from a specific field.

1. TUnder this year's conditions, with the entire amount of nitrogen to be
applied during preparations for sowing, the danger of forming dangerously
high concentrations of nitrogen in the surface layer of soil exists. This
may cause damage to the sprouts of the young plants. It has been estab-
lished that the requirements of the corn plants for nitrogen are minimal
until the phase of the fifth to sixth leaf. As the plant develops, its
absorption becomes greater. The maximum extent of this process coincides
with the earliest stage of filling out of the cob (silking), the highest
being from the stage of the 8th to 10th leaf until filling out of the cob
begins. The greatest effect from introducing nitrogen fertilizers is to be
expected before this period.

These studies show that the nitrogen requirement must be applied in two
applications. This is why no more than two-thirds of the recommended amount
of nitrogen should be applied during preparations for sowing. For soils

of average or poor mechanical condition, one can apply during preparations
for sowing approximately 14-16 kg of nitrogen (ammonium nitrate) [per decare]
without causing harm to the young plants.

With regard to the form of the nitrogen source, one must bear in mind the -
following:

Corn easily absorbs both basic forms of nitrogen-—ammonium and nitrate. A
predominance of ammonium in nitrogen fertilization of corn is not desirable,
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since it can negatively affect the activity of certain macro- and micro-
elements. Ammonium nitrate best meets the requirements of corn in that it
contains both forms of nitrogen and is a universal fertilizer for all

soils. One should bear in mind that when more than 10 kg/decare of ammonium
nitrate is applied to acid soils (with a pH of less than 4.5) the soil may
become more acidic, increasing the toxic levels of concentrations of manga-
nese and even of aluminum. This physiological disturbance can be prevented
in part by applying molybdenum.

One must be more careful when fertilizing with carbamide. When the amide
form of nitrogen reacts with the soil under the action of the soil micro-
organisms it is first converted into the ammonium and then the nitrate form.
The rate of this process depends on the acidity, the temperature, and the
moisture content of the soil. In acidic soils the rates of ammonification
and nitrogen are reduced. This explains why carbamide use is not recommended
for soils with a pH of less than 4.5, while for weakly acidic soils (pH 4.5~
6.5) fertilization should be completed 4 to 6 days before sowing in order

to avoid harming the young plants by excessive concentrations of ammonium.
The use of carbamide is not recommended for alkaline soils.

2. Phosphorus has a specifi¢ effect on corn expressed as the sensitivity

of this crop to the formation of high levels [of this element] in the soil,
which creates an imbalance in the availability of certain microelements such
as zinc, iron, boron, and copper.

The phosphorus compounds; it should be noted, are retained in the soil ab-
sorption complex almost in their entirety in the spot where they are applied.
These properties mean that phosphate levels are formed for an extended
period of time, since the plants utilize not only the phosphorus recently
introduced, but also that remaining. The major part of phosphorus fertil-
izer should be added during late autumn plowing so that it will be available
to the active root system. ’

But what is to be done if for some reason the phosphorus fertilizer has not
been applied in the autumn? This should only occur exceptionally, and
should be remedied in a differentiated manner. Why? Because phosphorus
applied during sowing preparations remains on the surface layer (10-12 cm
deep), where it is used by the root system for a relatively short time.

The danger of shallow application of phosphorus is still greater in view
of this year's cold and late spring, with wet soils. This is why soils con-
taining a residue of phosphorus from a preceding crop of wheat need not be
given phosphorus this spring. The answer is similar for soils which, ac~
cording to the tables, have average or high reserves of soluble phosphorus.
The only exception is the case where the reserve is low and the preceding
crop was not given high levels of phosphorus fertilizer. In such cases

the rate of application may be 6-8 kg of phosphorus (active compound) per
decare. This is all due to the circumstance that corn does not tolerate
high concentrations of phosphorus.

3. The effect of potassium fertilization depends on many factors.
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Potassium rapidly interacts with the soil and remains primarily in the soil
layer to which it has been applied. It is thus essential that it reach the
stratum where most of the root system of the corn plant will develop. This
explains why the optimal method for applying potassium fertilizers is along -
with the deep autumn plowing, especially for a crop such as corn.

Recommended levels for potassium fertilizer range from 12 to 24 kg/decare
(active compound) depending on soil differences, the reserves of potassium
available to the plants, the levels of nitrogen and phosphorus, and other
factors. This recommendation is for autumn application and mixing with

the plowed soil layer. Attempts are now being made, however, to apply potas-
sium fertilizers during the spring. A specific approach is essential: those
s0ils must be fertilized which have an insufficient reserve of available
potassium (low or average amounts according to the table), as well as carbo-
naceous chernozem soils and those with an inadequate water supply, in dosages
no greater than 12 kg/decare (active substance).

4. Molybdenum fertilizers are required for the efficient absorption and com—
plete utilization of high levels of nitrogen fertilizers. These are applied
to acid soils in the amount of 3-6 grams/decare. Molybdenum fertilization
of corn should be done by treating the seeds. If this is not done, the

crops should be sprayed with the recommended dose during the stage of the
third to fourth leaf, using a ground-level method. One should be acquainted
with the fact that continuing cold weather during the early phases of devel-
opment of the plants increases the need for molybdenum.

5. Zinc fertilizer is required for stable high yields of corn. This must
be applied to soils which are neutral or alkaline or which have a high con-
centration of available zinc. In cases of heavy phosphorus fertilization,
or sometimes even pre-sowing phosphorus fertilization, zinc should be ap-
plied preventively even to soils which are slightly acid. There is, more-
over, a serious danger of the development of zinc chlorosis when high levels
of phosphorus fertilizers are applied to corn. Phosphorus suppresses the
absorption of zinc by corn. Low temperatures and poor aeration of the soil
enhance the depressant effect of phosphorus on the absorption of zinc by the
plants. For this reason, the possibility of zinc chlorosis developing is
higher at the beginning of the growing season, when the soils are cold and
wet and root growth is slow. Recently applied phosphorus, in whatever
quantity, in addition affects zinc retention by the plants, so that such
areas should be watched particularly carefully.

The recommended levels of zinc fertilization depend on soil groups and the
level of reserves in the soil. 2Zinc fertilization of corn is carried out
by spraying during the early stages of development of the crop (third to
sixth leaf) in amounts of from 20 to 100 grams of zinc per decare. Zinc
sulfate can be applied to the soil at 10 times these levels, but it should
be applied and mixed with the soil uniformly, which is difficult to accom—
plish in practice.
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Underutilization of Crop Potentials
Sofia KOOPERATIVNO SELO in Bulgarian 18 Apr 84 p 2

[Article by Boris Litov: '"Are We Making Use of the Power of the Bulgarian
Meadow?"'] :

[Text] Every spring represents a severe test of the
ability and skill of our agricultural workers to obtain
a greater yield of crops, of higher quality, and more
cheaply. This spring the long winter has given the
farmers even greater problems, among which is the par-
‘ticularly serious one of sowing the spring crops on time
:and in a superior manner, because even during the period
of the technological revolution the ancient proverb, “As
you sow, so shall you reap," is still valid.

Over the past 10-15 years our agriculture has made great progress. The
yields of many crops have been increased significantly, in some cases dou-
bling or even tripling. But an objective evaluation gives us reason to con-
sider that what has been accomplished does not yet correspond to the mate-
rial and technological basis of our agriculture. One of the most serious
reasons for this condition is the incomplete utilization of the biological
potential of the different sorts and hybrid types of crops and, in the final
analysis, of plants as the.biological bearers of fertility. It happens that
despite improvements in methods and technologies, only 50 percent of the
biological possibilities of the sunflower are utilized, for example, or 58
percent for the sugar beet, 40 percent for tomatoes, and for corn, one of
our basic cereal crops, approximately 50 percent, while in some countries
the percentage is 70-80 or even 90. There is no need to comment on this.
This circumstance shows how great are our unutilized reserves for increasing
production. It also shows how much production our national agriculture
loses because of the inability of many managers, specialists, and workers

to take from the plants what they are capable of giving.

Why is the full biological potential [of the plants] not used? It is very
difficult to give a complete answer to this question. But this does not
prevent us from recognizing the fundamental causes and doing what must be
done to eliminate them.

We must in all justice admit that there are certain objective causes. But
we would be committing a serious error if we were to attempt to conceal the
many failings which are allowed in the complexes and work brigades during
the production process. Some of this cannot in any way be corrected. This
concerns primarily negligence which results in not assuring the necessary
number of plants when sowing a unit of area in accordance with the biolog-
ical properties of the crop, sort, and hybrid. Observations of many years
have shown that we plant 25 to 30 percent less than the optimal number of
corn plants, 40 percent too few beets, 30 too few sunflower plants, etc.
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Why is the optimal number of plants not assured? This is also a complicated
question. We can hardly use as justification the fact that for many crops
seeds which have unsatisfactory agricultural qualities are still sown. In
many areas the tractor operators are still not able to sow at the most favor-
able agrotechnological times, while in other areas they sometimes arbitrarily
set the quantities of seed to be sown without taking into consideration -the
biological characteristics of the sorts and hybrids or the type and prepara-
tion of the soil., It happens that the producers are not always clear about
how many plants should be sown in accordance with.the definite biological
potential of a sort. The drills are not always properly adjusted for exact
and high-quality sowing of the seed. ' In a significant number of cases the
crops become greatly thinned out, because the plants are destroyed from till-
ing during the vegetative period or as a result of ineffective protection of
the plants. Thus, for example, about 5 percent of corn plants are killed by
wire worms or grey weevils.

Taken as a whole, these and other disruptions in technological discipline
during the sowing and cultivation of crops give an idea of the basic causes
for the incomplete realization of the biological potential of the different
sorts and hybrids. 1In addition, the most unpretentious calculations show
that because the necessary number of plants is not assured, we lose the
harvest from about 3 million decares of fertile land. This sounds paradox-
ical, especially at a time when the government is investing large amounts
in underproductive lands.

Science and the leaders in production have proved that contemporary agri-
cultural technology has sufficient means at its disposal to realize the
highest degree of the biological potential of our plants. This has been
proved, despite the exceptionally unfavorable 1983 [weather conditions], by
work brigades in the villages of Roza, Yambol okrug; Kamen, Silven okrug;
Turstenik, Pleven okrug; Sekulovo, Silistra okrug; and Nikolovo, Ruse okrug.
There are many many complexes and work brigades which have achieved growth
comparable to that anywhere in the world. But there are still quite a few
which cannot break out of their rut and set forward along the broad highway
to scientific and technological progress. The results are well known. Their
yields are from 1.5 to 2 times lower than the leaders, under similar condi-
tions.

The sowers have already begun the peacetime battle. Its outcome is in the
hands of the tractor operators, the collectives, and the work brigades. But
not everything should be left up to them. The managers and specialists of
the agroindustrial complex and the OAPS [Okrug Agroindustrial Union], the
scientists and the institutes, must go out into the fields. The application
of the greatest achievements of science, of the experience of our leaders
and of foreign leaders regarding the most efficient use of the factors of
production in order to obtain high yields from every decare and from every
crop should be incorporated into the marrow of socialist competition, into
the marrow of the activity of the work collectives. in order to turn the
motto of the National Party Conference, "High quality everywhere and in
everything!," into reality.
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Rot in Seed Potatoes
Sofia KOOPERATIVNO SELO in Bulgarian 18 Apr 84 p 2

[Article by Kliment Banichkov, Okrug Committee Inspector for the State and
People's Control in Plovdiv: "A Tax on Negligence"]

[Text] In the Plovdiv okrug about 25,000 decares of early
potatoes are planted every year. Half of the potatoes re-
quired for our own country's use and 40 percent of the
export crop are produced here. This explains the great
importance of this crop to the economics of the region
.and is satisfying the needs of the population. But for

..years on end the producers have been encountering major
difficulties in providing for high-quality seed material,
and this year the problem has become extreme.

The seed material for the region is provided primarily by seed farms of the
Smolyan okrug, where conditions are particularly favorable for its produc-
tion. But underestimating the seriousness of the struggle against potato
rot during the growing season when the tubers are being cultivated has re-
sulted in large-scale rotting in the Plovdiv agroindustrial complex. The
early sorts Vindika and Saskiya have proved particularly susceptible.

The history of this disease in our region is not a very old one. In 1972
tubers sent from the villages of Ravnogor and Pazardzhik were determined
to be infected with rot, caused by the fungal parasite Foma exiqua, which
attacks only late potatoes in the mountains. Early crops in the fields
are not attacked. The fungus continues to live in the soil and to infect
the tubers only through cuts resulting when the potatoes are lifted, sorted,
and transported. The causes for such rotting have been investigated by
Dimitur Bakharev, senior scientist of the Maritsa IZK, who has also found
ways to combat this disease. Despite this, every year rot damages our
potato crop, unnoticed by the specialists and directors of the agroindus-
trial complexes. : :

During the inspections organized by the District Seed Inspection Commission
in Plovdiv, attended by representatives of the Seed Varieties and Seed Mate-
rial enterprise and the seed-producing agroindustrial complexes of the
Smolyan okrug, from 20 to 55 percent of the tubers were found to be afflict-
ed. The records of these proceedings show that potatoes of the same sorts
but of different origins showed varying degrees of rot. In the storehouses
of the village Rogosh of the Plovdiv agroindustrial complex, the Vindika
sort from Chepelare was 15 percent afflicted, while that from Breze was 44
percent afflicted. In all, 34 percent of the inspected potatoes produced
by the Plovdiv agroindustrial complex contained rot.

A second inspection, conducted on 3 March in the storehouses of the villages
Skutare, Rogosh, and Manole, showed that the percent of rotting potatoes
had increased.
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It is our categorical opinion that the different settlements of the Smolyan
okrug are not following the rule of lifting potatoes only from dry soil and
that the potatoes are not being inspected while they are sorted in order to
remove visibly damaged tubers. In addition, the potatoes are being lifted
at temperatures below 12 degrees Celsius and a wound peridermis is not being
formed over the damaged tubers to protect them from the entrance of parasitic
fungi and bacteria. Rot remains hidden until early January. It is beyond
doubt that if the producers of the seed had organized treatment of the

tubers with fundasol or tekto, the disease would have been eliminated.

Approximately 34 percent of a total of 2,000 tons of seed potatoes inspect-
ed in the region were found to contain rot. The other, uninspected potatoes
under cultivation in our state and private farms also contain rot, so that
losses are much higher.

In our opinion the responsible agencies and seed farms of the Smolyan okrug
should be required to arrange for continuous monitoring and to create the
necessary organization for dipping the potatoes into a solution of fundasol
or tekto (especially in the case of cold weather and wet soils at the time
of lifting). Otherwise this harmless little fungus will collect an ever
rising tax on negligence and carelessness. ’

9832
CSO: 2200/119
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CZECHOSLOVAKTA

FEDERAL ENGINEERING, ELECTRONICS MINISTERS VIEW ECONOMY

Bratislava PRAVDA in Slovak 24 Apr 84 p 4

[Article by Comrade Pavol Bahyl, minister of general engineering of the CSSR,
and Comrade Milan Kubat, minister of the electronics industry of the CSSR]

[Text] [Bahyl] During the first 3 years of the Seventh 5-Year Plan the

general engineering sector has fulfilled its main plan targets. We have,
nevertheless, weak points, which include the low technical sophistication and
quality of a number of our products and difficulties in selling these items

in demanding markets. This is caused by delayed product innovations and delays
in beginning the production of new products, a lack of coordination between
production and marketing, and high production costs in comparison with
progressive producers. '

Our efforts this year and our plan formulation for upcoming years is focused
above all on improving these weak points. The beginning of 1984 has not been
too bad in this regard. To fulfill the objectives for this year, however, we
must improve our export performance to nonsocialist countries by almost

Kes 1 billion, an objective that we are pursuing aggressively along with
foreign trade. We have augmented the original 1984 plan in view of the
overfulfillment of the plan for 1983. We can therefore maintain the estab-
lished pace of production, and build on gains in resource utilization and
productivity that were achieved last year. During the current year and in
1985 we want better to assure the fulfillment of the targets of the Seventh
5-Year Plan and the resolutions of the 16th CPCZ Congress.

Even though some progress has been made recently in providing comprehensive
mechanization for our agricultural sector, with improvements in the quantity
and quality of delivered machinery and spare parts and the plan for the Seventh
5-Year Plan having been overfulfilled by more than Kcs 2 billion, our perfor-
mance has not fully corresponded to the needs of agriculture. Output has not
met user requirements in terms of quality, technical sophistication, operating
characteristics, energy intensiveness, efficiency, and in many instances
product mix and price. Our engineering sector has the capacity to resolve
these problems, given effective cooperation and specialization with CEMA
member countries and the judicious utilization of foreign licenses.

Plow production will increase to 3,000 units of all necessary types by the end
of the Seventh 5-Year Plan. The production of four types of grain planting
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machines, i.e., broadcasting, contact, disk and belt machines, will amount to
1,700-1,800 this year, and current production problems will be resolved prior
to the end of the Seventh. 5-Year Plan. = Beginning in 1986 we will gradually
begin the production of planting machines for sugar beets, corn, legumes and
vegetables, which we have so far assured through imports. For sugar beets and
fodder beets we will be evaluating in 1984 a model of a picking machine with
favorable licensing terms, and by mid-1985 we will build a facility for the
mass production of 250-300 units. Over the next 2 or 3 years we will rebuild
all existing harvesting machines.

At Prostejob Agrostroj we have begun the production of a new harvester for
fodder crops, the SPS 35, which has six adapters but which has not won a very
good name for itself because of excessive down time. By the end of April,
however, all of the machines will have been repaired and new ones will be

in production, the quality of which meets the standards of Category l. In
hilly areas the Horal system from Agrozet in Brno will be operating and on
grades in excess of 20 percent a machine for fodder harvesting from Martin
will be used. We will build about 200 of them this year, with mass production
slated to begin next year.

The shortage of gatherers and rakes will be rectified with the production of
1,700 units this year and 2,000 next year. We want to improve potato
harvesting by importing a state of the art machine from the GDR, with the
first deliveries due this year. We are testing this year an appropriate
planter for presprouted potatoes for potential licensed production. During
the current half year, Brno-Lisne will introduce a fifth generation of
tractors with reduced fuel consumption, higher performance hydraulics,
improved ergonomics and so-called B-modernization from the Martin Agricultural
College. These tractors will have 120-160 horsepower.

Next year production will begin in Brno of the innovative Z 5011 tractor,
which is sorely needed by our agricultural sector. We are preparing a new
generation of tractors from Martin and Brno which in all respects will
correspond to worldwide state of the art. We expect to increase the pro-
duction of smaller implements to 25,000 units during this 5-year plan and

to 35,000 units annually during the Eighth 5-Year Plan. This includes single-
axle implements with 10 horsepower. We intend to produce 3,000 of the latter
annually. With the opening of a new plant in Roznava and the production of
motors at Strakonice under a joint venture with the Soviet Union, we will
increase the production of small tractors, with 14~18 horsepower, to 5,000
units per year. RPN \ '

In conjunction with the Ministry of Construction we are developing a system of
machines for builders. We must quickly figure out, in conjunction with the
heavy engineering sector, how to cover requirements for machinery of which
there have been shortages to date, namely backhoes with over 1 cubic meter
capacity and higher capacity automotive cranes from the Slany plant of
Ceskomoravska-Kolben-Danek. For this purpose the general engineering sector
is supplying the innovative Tatra 815 chassis. Design work still has to be
completed on the lifting vehicle, but we have recently succeeded in
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negotiating increased deliveries from Bulgaria of these units for the current
and future years, as well as of cement mixers, etc. . The issue of heavy
equipment has not as yet been resolved. Bulldozers are of particular concern,
but we have decided here to go the route of international cooperation. We
have formulated a design for the production and assurance of equlpment for
speeding up final assembly and skilled trades work.

The automobile industry has an indispensible role to play. It employs 150,000
people and is heavily involved in the production of tires, glass, technical
rubber, textiles, wood, and to a significant extent with the chemical industry.
We have mastered the mass production of the basic versions of the Tatra 815
truck during the production of this vehicle at the Tatra Koprivnice, Banovce,
Cadce and at other factories. We now face the task of increasing efficiency,
reducing the work involved in production and mastering further modifications.

Regarding Skoda LIAZ, the second largest producer of automotive vehicles,
future success is tied to a program of innovation aimed mainly at exports.

It includes the modernization of the M~1 motor, and the gradual introduction
of the M-2 motor and of the M-3 motor during the Eighth and Ninth 5-Year Plans.
These are intended to form the basis for qualitatively new types of trucks,
including those fully suited for long-distance hauling and for the required
modifications on vehicles and equipment. The primary role of Skoda LIAZ is to
achieve a long life cycle for its products, improved fuel consumption and
overal